Potential neuroprotective effects of SIRT1 induced by glucose deprivation in PC12 cells.
Nutrient availability is one of the most important signals regulating cellular fates including cell growth, differentiation, and death. Recent evidence suggests that the NAD(+)-dependent histone deacetylase sirtuin 1 (SIRT1) plays a prominent role in linking changes in nutritional availability with cellular fate regulation. SIRT1 expression is observed in neurons, yet the expressional and functional regulation of this protein is not fully understood. In the present study, we examined whether extracellular glucose concentration affects the expression and localization of SIRT1 in PC12 cells. Further, we examined levels of forkhead box O3a (FoxO3a), which is also controlled by changes in extracellular glucose concentration. We observed the total expression levels of SIRT1 and FoxO3a in PC12 cells were reduced when glucose availability increased via gene expressional control, at least in part. Nuclear localization of SIRT1 and FoxO3a was increased by glucose deprivation. Even though the changes in extracellular glucose concentration regulated SIRT1 and FoxO3a in a similar direction, the effects of nerve growth factor on these two proteins were completely different. Finally, we found the potent SIRT1 inhibitor enhanced glucose deprivation-induced cell death. Therefore, we propose that glucose deprivation-induced SIRT1 expression potentially plays a major role in protecting PC12 cells.